Introduction

52
At a time when the pace of deforestation is accelerating in tropical forests (Hansen et al. 53 2013), identifying feasible techniques to restore degraded forests is more topical than ever. In by capturing water via condensation from clouds and fog, and (2) are a remarkable 60 biodiversity hotspot (Bubb et al. 2004 ).
61
TMCFs are becoming increasingly degraded, and at one of the highest rates of 62 deforestation worldwide (Mosandl et al. 2008 ). In the majority of cases, this is taking place 63 for the conversion of TMCF to agricultural and pastoral land (Bubb et al. 2004) . As a threat on water resources and biodiversity, and despite the fact that some researchers consider 71 their removal a prerequisite ahead of a possible succession toward forest (Sarmiento 1997 ), 72 we suggest that using these tussock grasses as nurse plants to restore degraded Andean 
Material and methods
111
STUDY AREA
112
The study was located in the private Inti-Llacta Nature Reserve, on the western flanks of sphacelata, but only at the foot of female trees of C. echinulatum (pers. obs.). Therefore, S. 
163
We used a randomized block design (30 blocks) that manipulated the biotic stress 164 (herbivory) and abiotic stress applied to transplanted seedlings in the deforested area (Fig. 1) .
165
Seedlings were transplanted in each block within a 3×2 factorial design, with three levels of 
where L is the length of the leaf, l is its width, X is the portion of leaf material removed by hoc Tukey tests. This latter analysis was conducted using data from July 2009, after which 220 the mortality of seedlings did not permit the performance of further statistical tests.
221
The block structure of our design in the deforested area allowed us to make paired 222 comparisons among treatments (see Fig. 1 ). We calculated the intensity of the facilitative All analyses were made using MINITAB 15 and R 2.14.1 software (R Development Core 
Results
246
THE EFFECTS OF DEFORESTATION AND HERBIVORES ON SEEDLINGS
257
EFFECTS OF SHADE AND NURSE PLANTS WITH AND WITHOUT HERBIVORY
258
The presence of a neighbourhood had a significant positive effect on the survival, as well 259 as the GA, of seedlings; whereas, the presence of herbivores impacted negatively upon the 260 performance of seedlings (P survival < 0.001 and P GA < 0.01 in both cases; Table 1 ). The (Fig. 3d) . The effect of SHADE on the 271 GA of seedlings was increasingly positive up until between 2 and 10 months of the 272 13 experiment, after which the low number of surviving seedlings yielded insufficient repetitions 273 for interpretation (RII after 10 months: 0.46 ± 0.14; Fig. 3f ).
274
The NURSE treatment took the survival of seedlings to a similar level as FOREST (after 20 275 months: RII NURSE vs. FOREST = 0.20, one sample T-test: P > 0.05; Fig. 3a) ; however, the GA 276 was increasingly lower in the former throughout the experiment (after 20 months: RII NURSE vs.
277
FOREST = -0.47; Fig. 3e ). In contrast, in the presence of herbivory, the effect of S. sphacelata 278 (NURSE H ) was highly negative when compared to FOREST, from the very beginning of the 279 experiment (RII 2 months : −0.93 ± 0.05; Fig 3c) . RII GA was not calculable for treatments with 280 herbivory because of too few data being available.
281
ABIOTIC CHARACTERIZATION OF EXPERIMENTAL TREATMENTS
282
Light intensity reached an average value of 1331 ± 90 lux in the FOREST treatment, which 283 was 9 times lower than in OPEN and 3.7 times lower than in NURSE (Fig. 4) . The VPD in OPEN 284 was significantly higher than that in FOREST during all periods of the day (Figs. 4a-c ; two-285 sample t-tests at each time: P < 0.05). These differences peaked at 12:00 when average VPD 286 in the OPEN treatment reached 0.59 ± 0.11 kPa, compared to 0.01 ± 0.00 kPa in FOREST. The 287 NURSE treatment reduced the average VPD by more than half (two-sample t-test: P < 0.001), 288 and buffered the maximum VPD to 0.29 ± 0.07 kPa at 12:00. In OPEN, the light intensity was 
293
HERBIVORE DAMAGE TO PALM SEEDLINGS
294
In the deforested area with the presence of herbivores, the leaf area removed by 295 herbivores reached 100% within only six months after transplantation, regardless of the 296 14 presence/absence of artificial shade ( Fig. 5; OPEN 0.01 on all dates), but it remained significantly higher than in FOREST on all dates (FOREST: 300 17% ± 6 of leaf area grazed after 20 months; P < 0.001).
301
Discussion
302
PALM SEEDLINGS BEYOND THEIR PHYSIOLOGICAL LIMITS UNDER
303
DEFORESTATION AND HERBIVORY
304
As is the case for most plants in TMCF, C. echinulatum is a shade-tolerant species tree seedlings present in these cloud forests may also not be able to withstand the stresses 320 generated by deforestation and grazing. Therefore, facilitation among plants must be 321 considered a consistent option for the restoration of TMCF.
322
FACILITATION THROUGH REDUCTION OF ABIOTIC STRESS AND HERBIVORY
323
The tussock grass S. sphacelata was shown to be an efficient nurse plant for palm Fig. 1 ; on the contrary, we observed that horses were rather attracted to our Table 1 ). This result is in Therefore, we assume that the facilitative effects provided by S. sphacelata on C. echinulatum may lead to a reduction of its abundance along with succession.
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